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Background: Diclofenac is the most commonly prescribed drug in clinical settings for the management of pain and 
inflammation. Gastrointestinal toxicity is a major clinical limitation of Diclofenac. A number of studies describe 
NASIDs as the leading causes of adverse drug reactions (ADRs). Objectives: The main aim of this study was to 
evaluate the prescribing pattern of Diclofenac and to monitor the ADRs in orthopaedic IP patients with various co- 
morbidities. Materials & Methods: A prospective observational study was planned and conducted in the Department 
of Orthopaedics IPD of a tertiary care teaching hospital, RIMS. Patient data relevant to the study was obtained using a 
standard data collection form designed. A predesigned proforma of CDSCO (central Drug Standards Control 
Organisation) was used to record ADR. The causality was analyzed by using WHO causality assessment scale and the 
severity was analyzed by using the Hartwing and Siegel scale. Results: NSAID (Diclofenac) was commonly 
prescribed for osteoarthritis (10%), rheumatoid arthritis (11.67%), Fractures (45%), lower backache (10%), 
Spondylosis (8.33%), and osteomyelitis (15%). Nearly 63.64% (n=7) of the ADRs were reported by men and 36.36% 
(n=3) were reported by females. The reactions which were observed were nausea, vomiting, gastritis, abdominal 
discomfort, diarrhoea and headache. The most commonly reported ADR was gastritis and the system which was 
involved was the gastro-intestinal system with diclofenac. As per WHO causality assessment scale, 11.67% ADRs 
were assessed as “possible” ADRs and 5% as “probable” ADRs. The severity assessment scale revealed that 100% 
were mild and that moderate and severe ADRs were not identified. Conclusion: Knowledge of potential adverse 
effects and standard prescription guide lines will play pivotal role in rational prescription of NSAIDs (diclofenac). 
Regular prescription audits with feedback to prescribers can alter prescribing behaviour towards good prescribing 
practices. 
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process. Nonsteroidal anti-inflammatory drugs are the 
most commonly prescribed group of drugs in clinical 


INTRODUCTION 


Inflammatory disorders like both arthritic and 
non-arthritic conditions are most commonly 
encountered in orthopaedic department and_ these 
conditions are generally treated with NSAIDs (mostly 
diclofenac) with or without additional or specific 
therapies like steroids, immunomodulators or disease 
modifying anti-rheumatic drugs [1]. Fractures are 
among the most common orthopaedic problems, and 
about 6.8 million people seek medical care attention for 
fracture in India and most common indication for 
prescribing diclofenac was fractures. The usage of 
NSAIDs is mainly empirical as they provide only 
symptomatic relief without addressing the underlying 


settings for the management of pain and inflammation. 
Diclofenac is the most widely used medication 
worldwide over the counter and also it is the only drug 
which happen to be the most widely prescribed and 
often misused as self-medication even for trivial 
complaints. Diclofenac is a Non-selective COX 
inhibitor. Usually NSAIDs work by interfering with 
cyclooxygenase [COX] pathway, which involves the 
conversion of arachidonic acid by the enzyme COX to 
prostaglandins. COX is available in two isoforms Le. 
COX-1 and COX-2. The COX-1 enzyme is constitutive 
and control physiological functions such as stomach 
mucus production and kidney water excretion as well as 
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platelet formation. In contrast, COX-2 is involved in 
producing prostaglandins for inflammatory response. 
Despite wide clinical use of classical NSAIDs as 
analgesics, anti-pyretics, and anti-inflammatory agents 
their gastro-intestinal toxicity is a major clinical 
limitation [2]. This adverse effect 1s associated with 
their ability to inhibit COX-1 in the GIT. Subsequently, 
the selective COX-2 inhibitors emerged as potentially 
gastro-friendly NSAIDs and it was conceptualized that 
sufficient therapeutic benefits are achieved by selective 
COX-2 inhibition. At first glance these COX-2 
inhibitors look like solution to NSAIDs related GI 
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complication. However, Post marketing experience 
unmarked various adverse cardiovascular effects. 
Recent evidences of adverse CVS events with the use of 
COX-2 selective inhibitors have created a sense of 
insecurity not only among prescribers but also among 
consumers [3]. With variety of NSAIDs that are 
presently available, it is difficult at times to select a 
particular NSAID on a rationale basis alone but on 
empiricism. These are mostly used for variety of 
indications like rheumatoid arthritis (RA), osteoarthritis 
(OA), low back pain (LBP) et [4]. 
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Fig-1: Shows mechanism of action of Diclofenac 


An ‘adverse drug reaction’, as defined by the 
World Health Organization, is a noxious, unintended 
effect of a drug, which occurs at normal doses in 
humans for the prophylaxis, diagnosis, or the therapy of 
the disease or for the modification of its physiological 
function. ADRs are considered as the 4th to 6th leading 
causes of death among hospitalized patients. These are 
associated with significant morbidity, mortality and 
permanent disability and are a huge economic burden 
on the patients due to prolonged hospitalization. It has 
been estimated that the incidence of ADRs throughout 
the world is 5%. In south Indian hospitals, ADRs 
accounted for 0.7% of the total admissions and 1.8% of 
the total deaths. An important risk factor for developing 
ADR is the previous occurrence of ADR. Re-exposure 
to offending drugs due to poor documentation can cause 
the patient to experience the same ADR again, thus 
emphasizing the importance of the accurate 
documentation of ADR at the time of the event and 
providing relevant information to the patient about the 
ADR to help prevent its further occurrence [5]. 
Gastrointestinal toxicity is a major clinical limitation of 
Diclofenac. Therefore, periodic evaluation of drug 
utilization patterns needs to be done to enable suitable 
modifications in the prescription of drugs to increase 


the therapeutic benefit and decrease the adverse effects. 
Prescribing pattern studies are conducted to monitor, 
evaluate and if necessary, suggest modifications in the 
prescribing behaviour of medical practitioners to make 
medical care rational and cost effective. Rational use of 
medicines (RUM) is an issue that has_ global 
importance, as it aims at evaluating the accessibility, 
availability, and correct prescribing of the drugs. In 
developing countries like India, where the financial 
resources are scarce and affordability of the patients is 
less, implementation of RUM becomes more important 
and therefore, the assessment of prescribing pattern is 
vital for clinical, economic, and educational purposes 


[4]. 
AIM OF THE STUDY 


To evaluate the prescribing pattern of 
Diclofenac and to monitor the ADRs in orthopaedic IP 
patients with various co- morbidities. 


MATERIALS AND METHODS 


Keeping present scenario in mind, a 
prospective observational study was planned and 
conducted in the Department of Orthopaedics IPD of a 
tertiary care teaching hospital, Rajiv Gandhi Institute of 
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Medical Sciences (RIMS), Kadapa, Andhra Pradesh in 
2019 to analyze the prescribing pattern of NSAIDs 
(Diclofenac). 


Following details were recorded from each prescription: 
1. Patient’s demographic details. 
2. Details about patient’s disease. 
3. Concomitant illness. 
4. Treatment details. 


A predesigned proforma of central drugs 
standards control organisation was used to record ADR. 
The outcome parameters were types of ADR, 
symptomatic treatment required for ADR, requirement 
of dechallenge, and whether rechallenge was done, if 
ethically allowed. Causality assessment for the adverse 
drug reactions was done as per the WHO causality 
assessment Uppsala monitoring centre scale. 


ADRs were graded as mild, moderate and 
severe as follows. Mild: transient or mild discomfort; 
no limitation in activity; no medical 
intervention/therapy required. Moderate: limitation in 
activity-some assistance may be needed; medical 
intervention/therapy required. Severe: marked 
limitation in activity; some assistance usually required; 
medical intervention/therapy required; hospitalisation 
possible. Severe: life-threatening- extreme limitation in 
activity, significant assistance required; significant 
medical intervention/ therapy required; hospitalisation 
IS necessary. 


K. Sravani et al., Sch Acad J Pharm, July., 2020; 9(7): 195-202 


Inclusion Criteria 
1. Patients age > 21 years 
2. Orthopedic patients with any co morbid 
conditions. 
3. Inpatients were included in the study. 


Exclusion Criteria 
1. Patients age more than 70 years were excluded 
from the study 
2. Pregnant women were excluded from the 


study. 
3. Patient who are not willing to participate in the 
study. 
4. Out patients were excluded from the study. 
RESULTS 
This Prospective observational study was 


conducted in orthopaedics department for a period of 
100 to 120 days (October 2019 to January 2020) in 
south Indian tertiary care hospital (Rajiv Gandhi 
Institute of Medical Sciences) Kadapa. A total of 60 
patients were included in our study based on inclusion 
criteria. 


Distribution of Patients Based on Age 

We categorized the patients with respect to 
their age groups. Out of 60 patients majority Le., 
22(36.67%) between the age group of 41-50 years, 
18(30%) in between 31-40 years, 9(15%) in between 
21-30 years, 6(10%) in between 51-60 years and very 
less 5(8.33%) in between age group of 61-70 years, 
which was represented in below figure. 
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Fig-2: Distribution of patients based on age 


Distribution of Patients Based on Gender 


Out of 60 patients 45(75%) were males,15(25%) patients were females and their ratio was 3:1 which was 


represented in below figure. 
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Fig-3: Distribution of patients based on gender 


Distribution of Patients Based on Social Habits alcohol or both) and 26 (43.33%) were without social 
Out of 60 patients, majority 1.e., 34(56.67%) habits which are represented in below figure. 
patients were with social habits (either smoking or 
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Fig-4: Distribution of patients based on social habits 


Distribution of patients based on the admitting osteomyelitis, 7(11.66%) with rheumatoid arthritis, 

diagnosis 6(10%) with lower backache, 6 (10%) with 
Out of 60 patients majority 1e., 27(45%) osteoarthritis and very less 5(8.33%) with Spondylosis 

patients were diagnosed with fractures, 9(15%) with which was represented in below figure and table. 


Table-1: Shows distribution of patients based on admitting diagnosis 


Osteomyelitis | 9 IS 
Lower Backache [6 | 10 
Osteoarthritis | 6@ 10 
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Distribution of patients based on 
admitting diagnosis 


Osteoarthritis 
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Fractures 
Osteomyelitis 
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Fig-5: Distribution of patients based on admitting diagnosis 


Distribution of patients based on the Comorbidities hypertension, 6(10%) patients have diabetes, 5(13.33) 
Out of 60 patients 23 patients were with patients have asthma, 4(6.67%) patients have COPD. 
comorbidities bes 8(13.33% Patients have 


Co prescribed drugs with diclofenac for patient during hospitalisation at a tertiary care hospital 


Table-2: Shows Co prescribed drugs with diclofenac 


Distribution of patients based on the occurrence of ADRs 





Table-3: Shows distribution of patients based on the occurrence of ADRs 


(6 |Headache JE 


Causality assessment of ADRs based on WHO causality assessment scale 





Table-4: Shows Causality assessment of ADRs based on WHO scale 
S. No | ADRs No. of ADRs | No. of ADRs | No. of ADRs 
(Possible) (Probable) (Certain) 
pi. [Nausea 
2. | Vomiting 
(3. [Gastritis 2 
4. | Abdominaldiscomfort | 1 0] EP 
a 


/6. |Headache fd | 
Ps 71.67%) | 305%) 10(16.67%) 
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Severity assessment of ADRs based on Hartwig 
Siegel scale 

Out of 10 ADRs majority of the ADRs Le., 
10(16.67%) were mild in nature, and moderate and 
severe ADRs were not identified. 


Statistical Analysis 

The data from the data collection sheet were 
evaluated for various parameters. Descriptive statistics 
such as frequencies, percentages and means were used 
in the analysis of the data. 


DISCUSSION 


Our study endeavours to analyse the 
prescribing pattern of diclofenac in the Orthopaedics 
department and supplies baseline information about the 
prescribing practices with an aim to enhance rational 
prescribing. The evaluation of drugs prescribing 
patterns is considered essential to improve clinical and 
economical outcomes [6]. The present study regarding 
the pattern of NSAID (Diclofenac) prescribing in IP 
patient orthopaedic practice revealed that the non- 
arthritic indications were more common than _ the 
arthritic conditions. Fractures (45%) and Osteomyelitis 
(15%), were the most common indications for NSAID 
prescribing, which was consistent with the observations 
in other similar studies. Other classes of drugs used 
concomitantly were PPIs, H2receptor antagonists, 
calctum supplements, multivitamins, antimicrobials, 
Corticosteroids, Serratiopeptidase and Methotrexate 
which were used as separate combinations [7, 8]. The 
PPIs used were Pantoprazole, concomitant 
administration of PPIs with NSAIDs can be considered 
rational and justified as these classes of drugs are most 
effective in countering NSAID related ulcerogenicity. 
Calcium preparations and multivitamins were used as 
nutritional supplements. Methotrexate was used as 
DMARD in five subjects with RA to prevent the 
cartilage erosion. 


The present study has reported the incidence of 
ADRs to diclofenac in the orthopaedic in-patient setting 
in the Indian scenario. According to our study, the 
incidence of ADRs was found to be 5.5%. A recent 
study on the adverse drug reactions of non- steroidal 
anti-inflammatory drugs in orthopaedic patients in a 
tertiary care teaching hospital, Delhi, showed that the 
prevalence rate of the ADRs was 26%. Our study 
showed a lower incidence of ADRs as compared to the 
findings of the above studies. 


Of the patients who experienced ADRs during 
the study period, 7 (63.63%) were males and 3 
(36.37%) were females. Reports from various studies 
showed a female preponderance, while our study did 
not show much difference with respect to gender, as our 
study had only limited number of patients. 
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Epidemiological studies showed that gastro- 
intestinal tract (GIT) complications were the most 
common ADRs _ with ketoprofen, piroxicam and 
diclofenac [9]. One study reported that 20% of the 
patients experienced side effects due to Tab. Diclofenac 
[10]. As our study was carried out in the orthopaedic 
department, the ADRs which were caused by NSAIDs 
particularly diclofenac was studied, where 10 cases 
reported ADRs due to Tab. Diclofenac out of 60 
prescriptions (16.67%). In our setup, only low risk 
drugs were prescribed, which were related to gastro 
protection. Gastro protective agents were also given in 
100% of the total patients, which minimized the GIT 
complications in our study, as has been described in 
evidence based medicine. 


As per WHO causality assessment scale, 
11.67% ADRs were assessed as “possible” ADRs and 
5% as “probable” ADRs. The severity assessment scale 
revealed that 100% were mild and that moderate and 
severe ADRs were not identified as diclofenac was 
prophylactically prescribed with PPIs or H2 blockers 
[11]. 


A study which was conducted by Arulmani et 
al., on ADR monitoring in a secondary care hospital in 
South India, showed that 53.7% were mild ADRs, 
whereas our study showed more number of mild cases. 
No severe ADRs were found in our study [12]. 


In a recent study review, Peer Mohamed et al 
reported ADR frequencies between 10 and 20% in in- 
patients [13]. 


A number of studies have described NASIDs 
as the leading causes of ADRs, while others have 
shown that they ranked 4th or 5th in causing ADRs. 
Two studies by Chan denotes that NSAIDs were 
responsible for 28% of the drug related admissions in 
Hong Kong and that NSAIDs related GIT bleeds were 
about 18% in an another study. In a Scottish study, 17 
patients reported ADRs due to NSAIDs [14]. Our study 
showed that GIT side effects were common and that 
they were mild in nature. When compared with the 
above studies, the incidence rate of the adverse drug 
effects in our orthopaedic in-patients was 16.67%, 
which was lower than that which was found in the 
above mentioned studies. 


As our study involved spontaneous reporting 
for adverse effects, we could detect 10 adverse effects. 
The treating doctors were considering risk factors like 
peptic ulcer in the patients. They prescribed drugs to 
prevent adverse effects whenever they anticipated 
adverse effects. So, the adoption of rational drug 
therapy by the treating doctors in a tertiary care 
teaching hospital where the study was done, might have 
contributed to the lower incidence of the adverse 
effects. 
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The prevention of adverse reactions by 
identifying persons who are at a high risk is important 
to improve patient care. In our study, we found only a 
16.67% incidence of adverse reactions which were 
caused due to rational drug uses. Despite the study 
being limited to one department, it has provided 
baseline data for further larger studies and it has 
ascertained the importance of prospective ADR 
monitoring in pharmacovigilance studies. 


CONCLUSION 

The present study has reported the prescribing 
pattern of diclofenac along with severity of ADRs 
among the orthopaedic in-patients. Overall, the 
incidence rate of ADRs in the orthopaedic ward was 
less and the ADRs reported were generally mild in 
severity and involved gastrointestinal tract. It showed 
that rational drug therapy had brought down the adverse 
effects to minimal and that it had attributed to the better 
prescription practice which was followed in our tertiary 
care hospital. Knowledge of potential adverse effects 
and standard prescription guide lines will play pivotal 
role in rational prescription of NSAIDs (diclofenac). 
Regular prescription audits with feedback to prescribers 
can alter prescribing behaviour towards good 
prescribing practices. 


Our study concludes that there should be a 
continuous monitoring of the prescribing patterns of 
diclofenac by the clinical pharmacist to resolve the 
issues Of inappropriateness and to enhance the rational 
prescribing. The clinical pharmacist plays a vital role in 
monitoring the adverse drug reactions of diclofenac 
which helps to prevent the occurrence of further 
complications. 
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ADR: Adverse Drug Reaction; CDSCO: Central Drug 
Standard Control Organization; COX: Cyclooxygenase; 
CVS: Cardio Vascular System; DMARD: Disease 
Modifying Anti Rheumatic Drugs; GIT: Gastro 
Intestinal Tract; IP: In-Patients; LBP: Lower Back 
Pain; NSAIDs: Non-Steroidal Anti Inflammatory 
Drugs; OP: Out-Patients; OA: Osteoarthritis; PPI: 
Proton Pump Inhibitors; RA: Rheumatoid Arthritis; 
RUM: Rational Use of Medicines; WHO: World 
Health Organization. 
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SUMMARY 


e Prescribing pattern studies are conducted to 
monitor, evaluate and if necessary, suggest 
modifications in the prescribing behaviour of 
medical practitioners to make medical care 
rational and cost effective. 

e The use of diclofenac as an over-the-counter 
(OTC) product for short-term use at a low dose 
remains appropriate. 

e Use of Diclofenac sodium as pre emptive 
analgesic agent enhances its effect and very 
few patients (1.e., 10 patients) were suffered 
from adverse drug reactions in orthopedic 
patients. 

e The choice of drugs, the duration and the route 
chosen by Orthopaedician were appropriate in 
all the cases. The appropriateness was 
determined by the authors after consulting 
different sources in the drug information center 
and the college library. 
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